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value of the moment in inch-pounds can be determined at any point, since the scale used is wh inches equals Rlf inch-pounds. For a circular section we have the'elastic moment
Mb is the bending moment in inch-pounds; ft is the unit stress in outer fiber in pounds per square inch; / is the plane moment of inertia of the section in biquadratic inches;
c is the distance from neutral axis to outermost fiber in • inches.
Equating this to the various selected values of M& and solving for r gives the radius of the axle at any point.
In designing axles, great care must be taken that all forces acting are being considered, and that the maximum value of each is selected.*
Thus it has been found that the force due to vertical oscillation caused by jar in running is about 40 per cent of the static load for car-axles. The axles would therefore have to be designed for a load 1.4 times the static load. In addition to this there is in car-axles a bending moment due to curves, switches, and wind-pressures. This may amount as a maximum to the equivalent of a horizontal force //, equal to 40 per cent of the static load, applied at a height of 6 feet from the rail.
When such a careful analysis of the forces has been made, ft may be taken for good material, equal to one fourth of the ultimate strength, this being a safe value for cases like this, where the fibers are subjected to alternate tension and compression as determined by Wohler and others.
Had the static load alone been considered in the calculations,
*See further Proc. Master Car-Builders' Assn., i8g6; Report of Committee on Axles, etc. Also Strength of Railway-Car Axles, Trans. A. S. M. E., 1895. Reuleaux, "The Constructor," trans, by II. II. Supplee, Philadelphia, 1893; Railway Machinery, Mar. 1907.

